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FACTS YOU SHOULD KNOW ABOUT THE USE OF OP-1 IMPLANT IN TREATING

LONG BONE NONUNIONS WHERE TREATMENT WITH PRIOR AUTOGRAFT HAS
FAILED OR WHERE USE OF AUTOGRAFT IS N OT FEASIBLE

HUMANITARIAN DEVICE. OP-1 Implant is authorized by Federal law for use as an alternative
to autograft in recalcitrant long bone nonunions where use of autograft is unfeasible and
alternative treatments have failed. The effectiveness of this device for this use has not been
demonstrated.

PATIENT INFORMATION BOOKLET

| Read all of this leaflet carefully before you are treated with OP-1 Implant.
- Keep this leaflet. You may need to read it again. .
- If you have further questions, please ask your doctor before your surgery.
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Hopkinton, MA 01748
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INTRODUCTION

This booklet contains information to help you decide whether or not to have surgery with OP-1 Implant to
treat your nonunion. A procedure that requires your surgeon to take bone from elsewhere in your body (often
part of your hip) to use as a graft, called autograft, can also be used for treatment of nonunion. OP-1 Implant
is a replacement for autograft, and does not require your surgeon to take bone from another part of your

body.

Please read this booklet completely and discuss your questions with your doctor. Only your doctor can
determine whether OP-1 Implant is appropriate for you.

FREQUENTLY ASKED QUESTIONS REGARDING THE USE OF OP-1 IMPLANT

WHAT IS OP-1 IMPLANT AND WHAT IS IT USED FOR?

Osteogenic protein 1 (OP-1) is a protein normally found in the body which has a role in normal bone
modeling, repair and other developmental processes. OP-1 Implant is a manufactured form of this human
protein. It is supplied as a powder comprised of recombinant human Osteogenic Protein 1 and bovine bone
collagen that is mixed with sterile saline solution (salt water) to form a paste which is then placed between
the broken ends of the bone during surgery. It is believed that it may help heal your fracture.

WHEN SHOULD OP-1 IMPLANT NOT BE USED?

You should not use OP-1 Implant if:

* you are allergic to OP-1 or collagen.

* there has been a tumor removed at or near the vicinity of the injury/fracture.
¢ you have had a previous history of cancers.

* you are <18 years of age or you are still growing.

* you are pregnant.

WHAT IS A NONUNION?

When a fracture does not heal after a certain period of time, it may be considered to be a nonunion. Healing
of a fracture may be slowed down by mechanical issues, such as movement at the fracture site, or biological
issues such as the effects of smoking, or lack of bone-forming cells at the fracture site.

WHAT SHOULD I KNOW ABOUT OP-1 IMPLANT BEFORE DECIDING TO USE IT?

There are certain things you should know before being treated with OP-1 Implant. Please read the following
carefully. If you have any questions about the use of OP-1 Implant, please ask your doctor before your
surgery.

What are the Risks and Benefits of OP-1 Implant?

These are'the risks associated with the use of OP-1 Implant:

¢ Failure to heal your nonunion fracture.

» Allergic reaction to the product or any of its parts.

* Bone growth in other areas outside the area of injury if the product is misplaced.

*  Other unknown risks and discomforts which are individual to each patient. (See Warnings and Precautions)

The possible benefits associated with the use of OP-1 Implant include:
¢ Healing of your nonunion.
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Are thére any WARNINGS/PRECAUTIONS I should know about the use of OP-1 Implant?

WARNING: If you are a woman who is able to have children, you should know that you may develop
antibodies (an immune reaction) to OP-1. In clinical studies 38% of all patients treated with OP-1 Implant
and 13% of patients treated with autograft instead of OP-1 Implant developed antibodies. The effect of a
mother’s antibodies on the OP-1 made naturally by an unborn baby is not known, both when the antibodies
are detected during the first year following treatment with OP-1 and later, when the antibodies may not be
detectable by laboratory testing. Studies in mice have shown that OP-1 is necessary for proper development
of an unborn baby and that lack of OP-1 may cause life-threatening birth defects.

If you are a woman who is able to have children, you should use contraception for one year after treatment
with OP-1 Implant.

* The maximum human dose should not exceed 2 vials. In clinical studies treating nonunions requiring
more than 2 vials, fewer fractures healed.

¢ OP-1 Implant will not support any weight or prevent movement of the fracture on its own. Devices such
as a metal plate, rod or cast may be used to prevent movement of the broken bone. These devices have
been studied in clinical trials with OP-1 Implant. Your doctor will choose the appropriate method.

¢ Bone may form in the muscle or other tissues near the fracture.

PRECAUTIONS:

¢ Clinical studies using OP-1 Implant were performed in patients with nonunions resulting from trauma.
There are no data regarding the use of OP-1 Implant in patients with nonunions resulting from bone
diseases.

¢ OP-1 Implant may cause an immune reaction in some patients. The safety or probable benefit of OP-1
Implant in patients with autoimmune disease has not been demonstrated.

* The effect of radiation therapy, chemotherapy, immunosuppressive or steroid therapy on the probable
benefit of OP-1 Implant is not known.

* There are no data on the excretion of OP-1 in the breast milk of patients who are nursing. OP-1 is
important in the development of the kidney. Studies have not been performed to examine the neutralizing
capacity of antibodies to OP-1 or their effect in patients with impaired renal function.

* IMMUNOGENICITY: Your body may generate an immune response, or antibodies, against OP-1
Implant. In a clinical study, antibodies against OP-1 were detected by a laboratory test in 23/61 (38%)
patients treated with OP-1 and 8/61 (13%) patients treated with autograft instead of OP-1. The ability of
these antibodies to block the effects of OP-1 made naturally by your body or by a developing fetus has not
been assessed. The ability of the laboratory tests to detect antibody to OP-1 may not be adequate, and the
actual percentage of patients who generate antibodies to OP-1 could be higher or lower.

* A two year study in rats, in which approximately 17.5-70 times the equivalent maximum human dose of 2
vials of OP-1 Implant was placed under the skin, produced more cancer growths at the site of implantation
of the OP-1 Implant compared to rats that had no OP-1 Implant. It is believed that this may be due to the
Oppenheimer Solid State Tumor Effect. This effect refers to the formation of tumors at the site of
implantation of inert objects under the skin in rats, and has not been reported in humans. Additional
studies are ongoing to examine the effect of OP-1 on the growth of pre-existing tumors.
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Adverse event data have been collected from over 500 domestic and international patients treated with OP-
1. In total, five patients (<1%) reported the occurrence of cancer. Four of the 5 events reported were non-
osseous cancers of varying type and location occurring in elderly patients. A fifth event of recurring
chondrosarcoma was reported in a patient with a history of chondrosarcoma. The incidence of cancer in
patients treated with OP-1 is less than 1% and is within the range of cancer occurrence in the general
populations of the U.S. and Australia (the countries in which most patients were treated).

¢ During the surgery your surgeon will take care to ensure that OP-1 Implant will be contained within the
bone fracture. Your surgeon will make sure there is minimal bleeding at the fracture so that the OP-1
Implant is not washed away.

e Damaged blood vessels or decreased blood flow in the nearby tissues may decrease the probable benefit of
OP-1 Implant. Your surgeon will make every effort to surround the product with healthy tissue.

Has OP-1 Implant been studied in humans?

Two clinical studies (Tibial Nonunion Study and Long Bone Treatment Study) were performed under
Investigational Device Exemptions which included patients with long bone nonunions. Data from the subset
of patients in each study who had a history of failed prior autograft, who met the protocol criteria, and who
had data at 9 months post-treatment with OP-1 Implant, are presented in Tables 1 and 2 below.

Table 1 — Patients Meeting Success Criteria at 9 Months Follow-up in Tibial Nonunion Study

OP-1 Implant Autograft
N=14 N=13
Overall 7/14 11/13
Clinical (Pain and Function) 12/14 12/13
X-ray (Bridging in 3 views) 8/14 12/13

Table 2 — Patients Meeting Success Criteria at 9 Months Followup in Long Bone Nonunion Tieatment
Study

OP-1 Implant
N=10
Overall 1/10
Clinical (Pain and Function) 7/10
X-ray (Bridging in 3/4 cortices) 210

What are the most common side effects of surgery with OP-1 Implant? ‘
There are many common side effects to any type of surgery whether OP-1 Implant or Autograft is utilized.
You should tell your doctor immediately if you do not feel well after your surgery.

Many patients experience the following side effects:
o Fever
e Complications involving hardware
¢ Pain
¢ Nausea and vomiting
e  Wound infection
40
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* Local inflammation, rash, redness, itching of the skin and wound

This is not a complete list of all possible side effects. Tell your doctor or nurse if you notice anything that is
making you feel unwell, even if it is not on this list.

Ask your doctor if you do not understand anything in this list. Do not be alarmed by this list of possible side
effects. You may not experience any of them.

What other side effects were observed with OP-1 Implant in human studies?

Adverse events that were clearly relevant to an orthopaedic procedure for the treatment of nonunion or whose
incidence was of significant interest to an orthopaedic surgeon are reported in Table 1. Adverse events listed
below the table typically occurred in only a few patients.

Table 3: Summary of Adverse Events for All Treated Patients in the Tibial Nonunion and Long Bone
Nonunion Studies

Adverse Event Description Tibial Nonunion Study Long Bone
Nonunioa Study
OP-1 Implant Autograft OP-1 Implant
n=61 n=61 n=29
Musculoskeletal
Hardware Complication 28/61 40/61 6/29
Nonunion 7161 4/61 529
Osteomyelitis 6/61 15/61 7129
Malunion 3/61 0/61 129
Injury Resulting from Fal) 3/61 3/61 2/29
Hardware removal 2/61 1/61 . 029
Tendonitis (patellar, Achilles) 2/61 1761 0/29
Contracture 1/61 3/61 1/29
Fracture (other) 1/61 3/61 0/29
Fracture (tibia, fibula) 1/61 3/61 129
Skin and Wound
Wound Infection 18/61 14/61 5129
Local Inflammation, rash, redness, itching 12/61 10/61 0/29
Swelling (ankle, foot, leg) 7/61 8/61 2729
Blisters, skin abrasions 5/61 0/61 0/29
Neural
Pain (ankle, knee, leg) 27/61 22/61 12/29
Neuralgia (numbness) 5/61 6/61 3729
Pain (other) 3/61 3/61 3129
Nerve Injury ~2/61 6] = 0/29
Cardiovascular
Hematoma 4/61 8/61 3/29
Anemia 4/61 5/61 1/29
Gastro-Intestinal
Nausea, vomiting 18/61 19/61 3729
Gastro-intestinal upset (indigestion, constipation, diarrhea) 7/61 5/61 1/29
Systemic and Other Complications
Fever 31/61 - 29/61 0/29
Normal Surgical Complications 10/61 8/61 0/29
Drug Allergy (morphine, antibiotics) 2/61 - 5/61 1/29

Other events include: amputation of toe, aortocoronary bypass with valve replacement, arthritis, arthroscopy, arthrosis, athlete's foot, bruising,
bumning sensation, cardiac complications following surgery, chondrectomy, chondromatacia, cold Symptoms/upper respiratory infection, death-
unrelated causes, depression, dizziness, ear infection, fatigue, gangrene, headache/migraine, incontinence, insomnia, meniscal tear, muscle spasm,
muscular herniation, myositis ossificans, nosebleeds, pancreatitis, peptic ulcer, plantar fascial fibromatosis, post operative bleeding, sciatica, skin
graft, short term memory loss, shortness of breath, slow or decreased urination, stiffness, sweating, thrombophlebitis, thrombosis, urinary tract

infection, weight loss, wound dehiscence, yeast infection.
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Ask your doctor if you do not understand anything in this table. Do not be alarmed by this table of possible
side effects. You may not experience any of them.

What are my other options for treatment?

The following are possible alternative procedures or treatments to treat your mju?‘y. Your doctor will tell you
which are the best options for you.

[ ]

Autograft — This is when bone is taken from one part of your body and placed at the site of injury. If
your doctor has recommended OP-1 Implant, then you probably have already been treated with autograft
or are not a candidate for autograft. For those patients who have already been treated with autograft,
obtaining bone from the same donor site or a new donor site may lead to increased risks, including but
not limited to new or increased pain, fracture of the donor site bone because of larger bone loss, injury to
the nerves or blood vessels in the donor site area because of scar tissue from the previous surgery, and
complications from previous infection. Discuss this option with your doctor before being treated with

OP-1 Implant.

No treatment — Some nonunions may be left untreated, however, this can lead to pain, limited movement,
deformity, and paralysis. OP-1 Implant could potentially heal these nonunions, eliminating the pain and
deformity of living with a nonunion.

Bone Growth Stimulators - Devices that apply electrical energy to fracture sites to promote healing.
Amputation — This is removal of a part of the body with surgery. OP-1 Implant has the potential to save

the limb of patients for whom amputation is the only alternative, eliminating the associated physical and
psychological disability.

HOW IS OP-1 IMPLANT USED?

Only a well-trained and experienced surgeon will treat you with OP-1 Implant.

WHEN IS IT USED?

OP-1 Implant will be implanted during your surgery. OP-1 Implant is mixed with sterile saline solution (salt
water) and then placed between the broken ends of the bone. The nearby muscle and skin are then closed
around the OP-1 Implant to help keep it in place.

Movement of the broken bone may prevent the bone from healing. OP-1 Implant on its own will not support
any weight or prevent movement. Devices such as a metal plate, or cast may be used to prevent movement
between the ends of the bone. Your doctor will choose the appropriate method to ensure this.

HOW MUCH IS USED?

Your doctor will decide how much OP-1 Implant will be needed; this will depend on the severity of the
broken bone. Usually between one and two units are required. No more than 2 units should be used.

WHAT DO I NEED TO KNOW BEFORE MY SURGERY WITH OP-1 IMPLANT?

How is the surgery performed?

If you have any questions on how OP-1 Implant will be used to treat your injury, please ask your doctor
before your surgery.

3 A
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. You will be asleep during this procedure.

2. Your doctor will prepare the surgical site for the application of OP-1 Implant. This will include
exposing the bone fracture and cleaning away any unhealthy tissue in the area of the injury to ensure
that only healthy tissue is in contact with OP-1 Implant.

3. OP-1 Implant is then mixed with sterile saline solution (salt water) to make a paste.

4. Your doctor will apply OP-1 Implant to the bone. The amount of OP-1 Implant used depends on the
size of the bone fracture.

5. Your doctor will close the muscle and skin surrounding the injury site (with stitches) to contain the
OP-1 Implant.

What should I expect before and after surgery?

Before your surgery
There are no specific instructions to follow before your treatment with OP-1 Implant. However, your doctor

may advise you to stop smoking, or to stop taking certain drugs (e.g., blood thinners) before your surgery.
Your doctor may also prescribe certain drugs (e.g., antibiotics) for you to take before your surgery.

After your surgery
Your doctor may apply a cast or brace during your surgery to limit movement of the treated bone.

Your doctor will speak to you about the proper care and rehabilitation required after your surgery. This may
include limited weight-bearing or use of the treated bone, physical therapy, the use of antibiotics (drugs to
help fight infection), or anti-inflammatory drugs (to help fight swelling and pain). Always follow the
instructions of your doctor to ensure the best recovery after any surgery.

IF YOU STILL HAVE QUESTIONS REGARDING THE USE OF OP-1 IMPLANT, PLEASE
CONSULT YOUR DOCTOR BEFORE YOUR SURGERY
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